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The Analysis of Carbon Emission Efficiency and Affecting

Factors in China'
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ABSTRACT : Today, the global environment has so many serious problems such as global warming,
ecological destruction and air pollution. Now China is the second largest carbon emissions country in the
world. In this paper, we estimated the ratio of GDP per unit of carbon emissions for each of 30 provinces
in China, and then also estimated the carbon emission efficiency of 30 provinces and analyzed the factors
that affecting them. There are differences in carbon emission efficiency among different provinces, and
carbon emission efficiency is relatively high in Hainan Province, Beijing, and Tianjin. In the regression
results of the factors affecting the carbon emission efficiency, when the proportion of service industries is
higher, the efficiency is higher. Also, when the higher the proportion of heavy industry and the higher the

proportion of coal consumption are estimated to be worse.

Keywords : Carbon emission efficiency, DEA, Panel analysis

Received: April 5, 2017, Revised: May 11, 2017. Accepted: June 13, 2017,
" This paper is based on the Panchi’s master thesis (2017) "The Analysis of Carbon Emission Efficiency
and Affecting Factors in Chinay.
* Research Fellow, Department of Economics, Konkuk University, First author(e-mail: lanna326326@Gmail.com)
** Professor, Department of Economics, Konkuk University, Corresponding author(e-mail: dkm2@konkuk.ac.kr)

206



2 W 2ERS 19901 2R T W 5.0% 7HE5)7] 2 shdek. 18] 1 vl T 7 #(Emission
Trading, ET), 3-%5-°|3(Joint Implementation, JI), %7 7|24 A|(Clean Development
Mechanism, CDM) 5] |5 & Ak3-It}. 20034 olli= "53] ofui2|2] ]2f- Ahs
Z3A| ZZ(Our energy future — creating a low carbon economy) (DTI (2003))of| 4] A&t
PR S A0 Aoloth 20151 ek shelol A 12T A 217 7] Tt
G oF GAE ] o A =2020F o] WhR B = W E YA S ti A5k 41715
g =E5to] ojibsleha: 5o tisiAl Zb=ro] Ahe A om R3S S 4
HES e 75 SRS Al S0 S SHh B YA 2 7] BRE Akest o)A
ohH] A5 Bt A5 FHS 2°CET RA shH, oFFofl= 1.5°C7HA] ARtsh7] 918f =
2220161 99o]| 23814 7} 7] WAL A Z ke of
Al= S=ro] A AlskaL s dsfof sh= A A1 ZAI7F = ATk
3t ol Akatekas S B A o] e EA MY EA] Zohe 9ol 5 5t
+ 3-5°|3¥(Joint Implementation, JT)of| thet 2} =7}] A= thE Al wiwol
ANREE T, e 5/ EaEk B2 4S9 FE Zol dddfo il
HhHof| /w52 ‘WELJHA o A8 NeaEd HailEds 45T o577t
ekl F=8HHA 7705 9 S 5 el eSS sof & B ol Al

|

=10] 7144 B A X o] Washehn FAstrh et F3E Aol X

1%
ok
5
ufl
)
1
p‘L
¥
Ao &L
ol

O

il
rlo

N
o
o
i)

12 O>~l
ol

X

VS

s}

{

1) SAAHOUN) W NEed=s9 A2dES AT IA47E

207



3 Zwlo] gtk webA Fe 9

2 e s 27

=

o 19] 7}l

aufE

k920059 2] GDP 9] of

it} 2014 o) 132} 570 A & o 4]

121 3ol 4 2020715 GDP

[

il

np= 513

Flgiag

etk

F T 1] 40~45%%

SaE

Ea

=d 7 H

A5 T A G e

Hold, 4

&/, Hlo] AL AL &

&

AL,

a4 U7 o

9]
o
=

=2

1= 0
& A A] AR

o 2E|a eaiET 4

Bl

sl 2 sl

o
= =l B A

3t

el

% Aolth. WA %

skE.O
og T JIF=S

Z
&

AR

uf
=

ol 3jo] 7t 2Am

o] A|ejoicheanE

et

S

7% oto] B Aol t) &

ol
N

i
o2

=2 DEA (Date Envelopment

}o

;AO

3070 #]

©
=

TolME =

Analysis)E ©]-&

B dx} = E-4](Panel Data Analysis)S &

;OL
xr
il
ol

J)
~

=3
%

__OO

gl
Kl

oK

iof0
._oh

KU

. S=2| ErAHy

e
B

= A= 19784 o]

e

H A2

i

N
B
~

ol

bom ofAe] f9lef 3

1)

715tk 4A) Aol atet ol dkshekaul%

1<

A=
H-:‘_,—O

$AHGDP) 7157}

Qo] T

208



T F71ete] 2011 =19 ojAteletaul 7S oF 80 Eo = A Al @&
O] /45 ZpA|ste] = =71 5 7P W o4kelet S vl =513l 3
Ao

oFA|= A2 14 U A& FE=sA| b= A
U BEZAIE 2kl At
2309 ¢ T2 daiEe A2 37 dAR 2 4 Slth

213
A A TA(1988~20009) = =414 91 Tt A2 S A shal 7| F-5hs dA 0]
t} 1992 9] ‘§-2ll 7] - 3} oF (United Nations Framework Convention on Climate
Change, UFCCC)< 2]-¢-2] 9|(-2124 7Hd 2] €]: UNCED)ol| A A&}t =2
o] 755tz 1994 of o] Fefol ZHistATE FAlo T2 A=A o FE -
HAZ = 2 Hifskal ARl =5o) el Ad5sior & A elo] Altke A& %
zahik.

7 WA ©A|(2001~20103)+= AP A 0 2 A 217 8] 2 & 7 Fsh= TAITh 20001
o] Fof] 2 QAR wo] R th 2 =2] © & CDM (Clean Development Mechanism)
of oi3tar, 2002 0] ‘WE LG A E 591 3Tk E 20094 vt Zas|Aof A
g9 715 H33] oo A 2020 71A| GDP T e E5FS 2005 tiH] 40~45%
ARSI T M 2000 0] 0] F-5ko] QIARE HIE 0§12 20417] 4] 4]
AR oz 7|58} s sl ue A Fobd e Q148 1 59131 o1 %)
7} B8] ZoNal weh Azket B4 EAle] MHshe 2a) 28 ofuie] At
F hAou R 0] 18 o] ek

A A0 1A~ AR = EFul 2
0% 7V B ol AHE A S W E o]
U510l 5L ol AHE ek ETF 452 $I5ke] 20136 AFslolAl, HRIAL, FEAL
o] A1 AL, AL, Flo] 4, 5441 55 770 2|22 Sl & A HlAE qofow 4

5190k 20141d0] = w23} ) <50 7] S5} B A H>-© s 9L 2030 7}
X W]3}4] o) 4] A 13} o A](Primary energy)?) 41| 2k0] 20%714] 2|}

2) 15} o APrimary energy)?t 8, A% Qe S, 49, 42, B 53 Pol T e

Gol] T LA AT 12 oA FFgslel @8 A7, Ak, Ak 58 27 o
dAjeka wed.

209



SaHlERE U5 ote T2 T2 37AI7HAIRME AL g, AAlE 2kl

A = e AR AUAE 7Eshe Aol a4l gavleasd s
1

>

2
Nk
ol
ok

e
>,
N
rlr
POy
o
i)
%
_L.
=2
e
A
i
4
0
ol
=)
>
r>"
oﬁ
=2,
i
X,
i
=
o 1
ol
o,
rlr
=Y,
rlo
>,
L
o

10 ox,

Sl

>,

u

>
w19 g2

EE n_t[o

2 ox
[o
>
=
_Orl_tl
2

. rﬂ
P~
=
i
ol p
il
o
A
_O|L
rr

B
o
o
rlr
o
_1 1
o
H1
jinss
ol
o
2
i
P~
> =

>
o
i

lo m*
o2
Q‘L
8
L
[
o
1_
(]
(e
O
wm
r&‘l
éé
i
to
lo
=2
rr
[\ ]
S
N
4
2
r
B~
=
it

o r

_o|_15

(= ofd o e

d

2 g e M
ook
okt
2
olrl
a
N
r>~
Q,
o o
u)
-
2
(0]
fu
—{o
£
>,
o)
ok,
Kl
)
S
[\S)
S
0
N F
X
Sﬁ
5
=
i
Yy
>,
N
2,
filo
)

> A of| U A ARG H| o[BS g1t tiA ollu Al Aeh A3,

“ =
e, HA, S A5 WA 7 Solw AkAS o A (D3 Zok
Gi= EEUXT‘XF‘ (1)
1

A71M Gz A i7Ftd o vl & Sl ERFol AL, E) = td o jRA] o | ] of A A
B, T jHA) olu A 2] SFreAls, Fi= jRIA] o A] 2] gl Aot

(B 1) 2t oL X|Q] EhAHY

M
X
P

g
ne
o
r
rio
e
P

AUAER | A | ZAL | AR | FER | S | HAG | AR |Hds
Shbbf A5

(kegC/GT) 25.8 25.8 20 19.1 19.6 20.2 21.1 153
SR R
(kKJ/kg, kJ/m’) 20,908 | 28,435 | 41,816 | 43,070 | 43,070 | 42,652 | 41,816 | 38,931

210



STO| X|9E HAHE 53 £ H FER =4

&AL 20061 0] <IPCC 27} 247k~ T AFRS 28t 7] Z(IPCC
Guidelines for National Greenhouse Gas Inventories) || 4] =3 gt Zlo| 11, &3
=<3 oA AgollA] 4413 Alolth < 1> 8 4] (1)e] ofsfe] 24
SHlEEE <3 2>9} @u}. <HE2>E E?j ZF3 A2 2005~2014d BhaiujE
Sfuict F7hoks B Eh vl S350 20051 0 209,648.3
E] 20144 o] 352,804.3‘?} %W]—X] %—7}8}04 °F 68% =715t

A

18
i ol (i3
Jeflo A

i

(# 2) =& 2005~2014H = JHE X|Ho| BHAHISEHEHS!: 2 &)

A o 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Hlo]AA] | 3,363 3,448| 3,662 3,709 3,797| 3,847| 3,578| 3,624 3,282| 3,386
B ZIA 3,502 3,738 3,979 3,965| 4,264| 5,186| 5,688| 5,732| 5,901 5,692
o)A | 16,416] 17,703| 19,311| 20,108| 21,444| 23,081 26,100 26,460/ 26,486| 25,184

AFSFolA] | 6,458| 6,423 6,594 6,957 6,921| 7,568| 7,780| 7,660/ 8,001 7,276

E| AR |13,595] 14,877 16,055| 16,277| 17,017| 19,003 | 21,906 22,354 22,857| 22,705
A& 8,442| 9,528/ 10,643| 10,862| 11,291| 12,111 12,817| 12,432| 12,478| 12,337

B FA 3,727| 4,143 4,675| 4,885 5,781| 6,400 7,310\ 7,249| 7,037| 8,028
AREA 120,191 23,158 25,186] 26,712| 27,809| 30,727| 32,365| 34,051 33,010| 35,301
T5A4 | 10,831] 12,014| 13,038] 13,539| 14,565| 16,356| 17,637| 17,337| 17,166| 17,240
slo)gAl 445 671| 1,242 1,287 1,371 1,495| 1,756 1,833 1,689| 1,860
2 86,970 95,703 |104,385|108,301| 114,260 125,774|136,937|138,732|137,907{139,009

ALAA|16,327] 18,160| 18,915 18,197| 18,116| 19,413| 21,362| 22,278 20,093 | 23,315

Yoyt | 8,865| 14,308 12,026/ 14,308| 15,571| 17,159| 21,4301 22,269| 21,739| 22,271

oFsolA)| 5,576| 5,989 6,686 7,642 8,409 8910 9,552| 9,980( 10,764| 11,104

=
3
A4 3,323 3,627 3,965 4,027\ 4,217| 4,911| 5,415| 5,440| 5,814| 5,916
A | 12,047 13,660| 15,131] 15,606| 15,944| 17,244| 19,006 17,769| 17,480( 17,678
=]
Tl zHjo)d | 6,846) 7,671 8460 8,298| 8,909| 10,228 11,640| 11,643| 10,013| 10,114

SA 6,113| 6,501 7,535 7,453 7,837 8318 9,270| 9,129| 8,796| 8,539

27 |59,097| 69,916 72,718| 75,531 79,003| 86,183| 97,675| 98,508 94,699 98,937

2o YA | 13,777 14,886 16,028 16,747| 17,350| 19,007 20,291 | 21,007 20,071 | 20,085

ol

A HA 4,933 5,214 5,502| 6,223| 6,367 7,101 8,129 8,031 7,698 7,632

A

slolsd4d| 7,019| 7,476 8,040| 8,535 8,909 9,663|10,365| 10,860 10,174| 10,314

-z
I
2

25,729| 27,576| 29,570| 31,505 32,626/ 35,771 | 38,785| 39,898| 37,943| 38,031

211



(H 2) =HE 2005E5~20144H =2 7 X|Ho| EtABHEZKEY: ot E) (Continued)
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